

Preliminary Amendment 
Application No. 09/902.460 
Attorney's Docket No. 004973-078 

Page 8 



REMARKS 



Specification Amendments: 

The specification has been amended to insert references to the SEQ ID numbers in 
the sequence listing (pages 71-90 of the specification as filed). Therefore, no new matter 
has been added by these amendments. The Examiner is hereby requested to enter these 
amendments. 

Conclusions : 

Applicants request that the above amendments be entered prior to examination of this 
application. Early and favorable examination is hereby requested. 



Respectfully submitted, 



Burns, Doane, Swecker & Mathis, L.L.P. 



By: 



Ping F. Hwitng J 
Registration No. 44,164 




P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(650) 622-2300 



Date: March 11, 2003 
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Attachment to Preliminary Amendment dated March 11. 2003 

Marked-up Copy of Amendments in the Specification 

Please amend paragraph 1 on page 7 as follows: 

FIG. 1 and 2 show the native DNA sequences encoding, and the deduced amino acid 
sequences of, human basic FGF (SEP ID NO: 1) and acidic FGF (SEQ ID NO: 3),; 
respectively. f 

Please amend paragraph 2 on page 7 as follows: 

FIG. 3 shows a comparison of the amino acid sequences for human acidic (SEP ID 
NO: 4) and basic (SEP ID NO: 2) FGF and the various regions targeted for alteration, 
including potential heparin-binding domains and receptor-binding regions. 

Please amend paragraph 3 on page 7 as follows: 

FIG. 4 shows the construction of a synthetic tryptophan operon promoter and 
operator regulatory sequence fSEO ID NOS: 5-6) . and a restriction site map of plasmid 
pTRP-233. 

Please amend the last paragraph on page 39, which continues on page 40, as follows: 
There are only two amino acid differences between basic bovine FGF and human 
FGF, at position 123, where the bovine protein has Ser and the human protein has Thr, and 
at position 137, where the bovine protein has Pro and the human has Ser. These differences 
are the result of a single nucleotide difference in each case; therefore bovine CDNA may 
conveniently be modified by site directed mutagenesis as described below to encode the 
human protein, and, indeed, standard site-specific mutagenesis techniques were used to alter 
these codons. The lambda BB2 clone (ATCC No. 40196) was digested with EcoRI and the 
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1 .4 kb region spanning the bFGF protein-encoding portion was ligated into the EcoRI site of 
M13mp8 and phage carrying the insert in the correct orientation were recovered. The in 
vitro mutagenesis was carried out in the presence of three oligonucleotides: the "universal" 
primer, a 17-mer; the mutagenic 16-mer 5 ' -GA A AT ACACC AGTTGG-3 ' (SEQ ID NO: 7); 
which alters the coding sequence at codon 123, and the mutagenic 17-mer 5'- 
ACTTGGATCCAAAACAG-3 (SEP ID NO: 8) . which alters the sequence at codon 137. 
The mutagenized phage was also subjected to a second round of in vitro primer-directed 
mutagenesis to create a Hindlll site 34 bp downstream from the translation termination 
codon using the mutagenic 25-mer, 5 * -TTTTAC ATG A AGCTTTAT ATTTC AG-3 ' (SEQ ID 
NO: 9) . The resultant mutated DNA was sequenced by dideoxynucleotide sequence analysis 
(Sanger et al, supra) to confirm that the desired mutagenesis had occurred, and the 
approximately 630 bp fragment spanning the FGF coding region was excised with Hindlll 
and ligated into Hindlll digested pUC13 to obtain the intermediate plasmid pJJ15-l. 

Please amend the table on the bottom of page 40 (extending onto page 41) as 



follows: 
Number 




Sequence 




1670 


5' 


-pAGCTTCATATGGCTGCTGGTTCTATCACTACC 


(SEO ID NO: 10) 


1623R 


5'-pCTGCCAGCTCTGCCAGAAGACGGTGGTT 


(SEO ID NO: in 


1624R 


5 


'-pCTGGTGCCTTCCCACCAGGTCACTTCAA 


(SEO ID NO: 12) 


1625R 


5'-pAGACCCAAAACGTCTGTACTGCAAAAAC 


(SEO ID NO: 13) 


1680 


5' 


-pGGTGGTTTCTTCCTGCGCA 


(SEO ID NO: 14) 


1679 


5' 


-pTAGAACCAGCAGCCATATGA 


(SEO ID NO: 15) 


1622 


5' 


-pTCTTCTGGCAGAGCTGGCAGGGTGA 


(SEO ID NO: 16) 


1619 


5' 


-pACCTGGTGGGAAGGCACCAGAACCACCG 


(SEO ID NO:17) 


1626 


5' 


-pAGTACAGACGTTTTGGGTCTTTGAAGTG 


(SEO ID NO: 18) 


1673 


5' 


-pAGCTTGCGCAGGAAGAAACCACCGTTTTTGC 


(SEO ID NO: 19) 
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Please amend the paragraph starting at page 41, line 5, as follows: 
Construction of Synthetic Gene for the Amino Terminal Region of bFGF (SEP ID 
NOS: 20-21) : 



Please amend the first complete paragraph on page 46 as follows: 

In this example, cysteine residues at positions 34 and 101 of the human basic FGF 

protein were changed to serine residues thereby producing a double mutation. 

Approximately 2 micrograms each of the mutagenic 23-mer 5'- 

ACGTCTGTACTCCAAAAACGGTG-3 ' (SEP ID NO: 22) (#2222); which alters the 
sequence at codon 34, and the mutagenic 23-mer 5 ' -T AC AGACG AGTCTTTCTTTTTTG- 
3' (SEQ ID NO: 23) (#2323); which alters the sequence at codon 101 were incubated in 50 
ul of 1. times. kinase/ligase buffer (7 mm Tris-HCl pH 7.6, 10 mm MgCl.sub.2, 5 mm 
dithiothreitol) with 1 mM ATP and 5 units T.sub.4 polynucleotide kinase for 30 minutes at 
37. degree. C. The phosphorylated oligonucleotides were diluted two-fold into 1 mM Tris- 
HCl, pH 8.0 and 1 mM EDTA. 



Please amend Table 1 on page 48 as follows: 

TABLE 1 

bFGF Analog * Oligonucleotide' 

Number* 

1 ) bFGF-C78S 5 '-pCAA AGGAGTGTCTGC A AACCGTT (SEP ID NO:24) 

2) bFGF-C96S 5' -pAGCTTCTAA ATCTGTTAC AGACG (SEP ID NP:25) 

3) bFGF-C78/96S 

4) bFGF-C34/78/ 

96/101S 

25 5'-pACGTCTGTACTCCAAAAACGGTG (SEP ID NG:26) 

5 -pTACAGACGAGTCTTTCTTTTTTG (SEP ID NP:27) 

5) bFGF-C34/78/96S 

6) bFGF-C78/96/101S 

7) bFGF-C34/78/101S 



2217 
2218 

2218/2217 
2217/2218/ 

2222/2323 
2222 
2323 

2222/2218/2217 
2217/2218/2323 
2222/2217/2323 
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8) bFGF-C34/78S 2222/2217 

9) bFGF-C34/101S 2222/2323 



Please amend the table in Example 9 (pages 54 and 55) as follows: 



Analog 


Oligonucleotide 


Number 


hFGF- 


JVJJO 


•J 


-nGTrTGTAGTGGTGAAAGGGTGGTT (SEO ID NO: 28) 


2553 




-R47T 


y 

•J 


-nTTTGTTGGTGGTGATCCACCCCG (SEO ID NO" 29) 


2327 


hFGF- 




y 


-nGATGGAGGGGGGGGGGCGAGTGG (SEO ID NO:30) 


2221 


hFGF 
urur 


-R48I 


y 


-nrGGGGAGGGGGTAGTGGAGGGGG (SEO ID NO: 31) 


2454 


hFHF- 


-R48A 


y 


-nArrCCG ACGGCGCAGTGGACGGGG (SEO ID NO: 32) 


2555 


hFGF- 
urur 


-D50A 


y 


-nrGGCCGGAGTGGCCGGGGTCCGCG (SEO ID NO: 33) 


2224 


hFGF 
urur 


v ~> l. rs. 


y 


-nGAGTGGAGGGGAAAGGCGAGAAGAG (SEO ID NO:34) 


2491 


hFGF 


-RS3I 




-nGGAGGGGGTCCTCGAGAAGAGCG (SEO ID NO:35) 


2220 


hFGF- 


"IV.J.J.IV1 


y 


-nGGTGGGGGAGATGAGCGACCCAC (SEO ID NO: 36) 


2223 


urur 


-ICSSl 

IV J Jl 


y 


-nGGTGGGGGAGATAAGCGACCCACA (SEO ID NO:37) 


2567 


Drur- 


FiS7 A 

- J) / r\ 


J 


wccKCk agagggggggagacatga (SEO id no-38) 


2225 


ur ur- 




y 


-nGAGGGAGCGA A AGATCAA ACTAC (SEO ID N039) 


2^S3 


urvjr- 


-ROOT 


y 

■j 


-nAGA AGATGGAACTTTACTAGCTTC (SEO ID NO40) 


3088 


bFGF- 


-D99A 


5 


-pATGIGI I AC.AGCAGACj 1 Cj 1 1 1L1 (bb(J ID lNvJ.41) 


2381 


bFGF 


-El 00 A 


5* 


-pGTT A C A G A GGGGTGTTTCTTTTTTG (SEO ID NO:42) 


o < a n 


bFGF- 


-E100S 


5* 


-pGTGTT A G A G A G A GTTGTTTCTTTTT (SEO ID NO:43) 


2380 


bFGF- 


-E105S 


5' 


pGTTTGTTTTTTTr A GG ATTGG AGT (SEO ID NO:44) 


2556 


bFGF- 


-R106L 


5' 


-pGTTTTTTG A ACT ATTGG AGTCTA (SEO ID NO:45) 


2494 


bFGF- 


-El 08 A 


5' 


-pTGA AGGATTGGGATGTA ATAACTA (SEO ID NO:46) 


2554 


bFGF- 


-Y112A 


5' 


p AGTGT A AT A AGGG A A ATAGTTAGCG (SEO ID NO:47) 


2450 


bFGF- 


-N113S 


5' 


-pGTA AT A AGTAG AGTACTTAGGGG (SEO ID NO:48) 


2452 


bFGF- 


R116T 


5' 


-pGA ATAGTTACAGTTGAAGGAAATA (SEO ID NO:49) 


3091 


bFGF- 


-R118L 


5' 


-pGAATAGTTAGGTGTGAAGGAAAT (SEO ID NO:50) 


2483 


bFGF 


-K119S 


5* 


-p AGGGGTG A AGGTGTTAG AGG AGTTG (SEO ID NO:51) 


2548 


bFGF- 


-(41-43) 


5' 


-pGGTGGTTTGTTGG AGGGGGAGGGG (SEO ID NO:52) 


2336 


bFGF 


-(49-51) 


5' 


-pGG G G A GGGG GG A GTG GGGG A G A A G (SEO ID NO:53) 


2335 
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bFGF-(62-64) 5 ' -pCC AC AC ATC A A AC A AGC AG A AG AG (SEP ID NO:54) 

bFGF-(83-85) 5'-pGCAAACCGTTACAAAGAAGATGGA (SEO ID NO:55) 

bFGF-(105-107) 5 ' -pTGTTTCTTTTTTG AGTCT A AT A AC (SEO ID NO:56) 

bFGF-(l 12-1 14) 5 ' -pG AGTCTAATA ACTACCGGTCAAGG (SEO ID NO:57) 



2334 
2333 
2332 
2337 



Please amend the table in Example 10 as follows: 



Analog 


Oligonucleotide 


Number 


bFGF-K27M 


5' 


-p A fifiTf A CTTC A TOG A CCCA A A A CG (SEO ID NO:58) 


2487 


bFGF-K30A 


5' 


-pTPAA AGACCCAGCACGTCTGTACT (SEO ID NO:59) 


2566 


bFGF-R31S 


5' 


-pA AH APrC A A A ATCTCTGTACTGC A (SEO ID NO:60) 


2568 


bFGF-D28K 


5' 


-p(TTC ACTTCA A A A AGCCA AA ACGTCT (SEO ID NO:61) 


2480 


bFGF-Rl 18L 


5' 


-pC A AT ACTTACCTGTC A AGGA A AT (SEO ID NO:62) 


2483 


bFGF-K35S 


5' 


-pnTrTOTACTGCTGA A ACGGTGGTT (SEO ID NO:63) 


2553 


bFGF-K128S 


5' 


-p A THTCiCiC A CTGG A GCG A A GTGGGC A (SEO ID NO:64) 


2545 


bFGF-K128E 


5' 


-pATGTGGCACTGGAGCGA AGTGGCCA (SEO ID NO:65) 


3332 


bFGF-R129T 


5' 


-pGnr A CTG A A A A CT A CTGGGC AGT (SEO ID NO:66) 


3087 


bFGF-kl28E/R129T 






bFGF-K134S 


S * -pCTGCiGC AGT ATTCTCTTGG ATCC A A (SEO ID NO:67) 


3212 


bFGF-K138S 


5' 


-p A ACTTGG ATCCTCT AC AGGACCTGG (SEO ID NO:68) 


3215 



Please amend paragraph 1 on page 62 as follows: 

The blunted Ndel-Hindlll FGF fragment from pUC9delH3-PTSF-3 was subcloned 
into the Smal-Hindlll site of M13mpl8. An oligo was used to introduce a new Ndel site in the 
FGF molecule at amino acid 25 using in vitro mutagenesis. The new Ndel site serves as both a 
new restriction site for subcloning the FGF fragment and also as a new translational start site 
for the shortened form of FGF. The mutagenic oligo used has the sequence: 



5 -TTG GGT CTT TGA AGT GCA TAT GTG GGA AGG CAC CAG (SEO ID NO: 69) 



